RBsumB. -Une thkorie B pression constante sur la fusion est prtsentke. Cette thtorie prkdit une phase caractkriske par un ordre translationnel dans une dimension. Des theories semblables ont 6th dkja dkveloppkes par un rtseau incompressible. Ce modhle, qui est une extension de celui prksente par Lennard-Jones et Devonshire, utilise un double rtseau associt a deux rkseaux conjuguts, ce qui donne d e n modes de fusion.
1.
Introduction. -A lattice-model [l] description of' the liquid state was first presented by 'Lennard Jones and Devonshire [2] . According to this description, the N molecules are distributed on two interpenetrating lattices, a and p, having N sites each. The arrangement where most of the molecules lie on the sites of one lattice, corresponds to the solid, while the liquid corresponds to disordered equidistribution of molecules between the two lattices. In other words, melting is regarded as an order-disorder transformation. It is assumed that the forces involved are additive, and no multiple occupation is permitted. To simplify the mathematical treatment, one can neglect all short-range order, apart from what follows from the long-range order, and apply the Bragg and Williams method [3].
Pople and Karasz [4] extended the Lennard-Jones and Devonshire model to account for both positional and orientational melting, by allowing each molecule to take up one of two orientations on any site. The two transitions are separate for small rotational potential barriers, and coalesce for large barriers. Chandrasekhar et al.
[5] modified the above mentioned work, to discuss the solid to nematic, and nematic to isotropic transitions. In the present work, we will attempt an extension of the lattice model to liquid crystalline phases, including the smectic arrangement.
2.
Theoretical. -Here we will assume two uncoupled lattices, a, and a,, along with their conjugate lattices p, and p,. Each molecule can occupy one site on lattice 1 (a, or p,) and one on lattice 2 (a, or p,). By
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1979377 introducing these two lattices we are in effect introducing two modes of melting. Lattice 1 can be pictured to describe the xy-plane, and lattice 2 the third direction. Thus long-range order in lattice 2 along with disorder in lattice 1 corresponds to a layered structure, long-range order in both corresponds to a crystal, etc. The distinction between the two lattices should be introduced through the orientational long-range order (if any). We shall not attempt at this point to tie the statistical model to any rigorous geometrical picture. Thus, the lattices are introduced here mainly to provide the necessary energy states. The forces are assumed additive. Let Wi be the energy corresponding to a nearest neighbour cri pi interaction, zi the number of &-sites adjacent to each cci-site, and Q, the fraction of occupied R,-sites (i = 1,2). Then in the BraggWilliams approximation one can write and as usual, Qi = 112 is always a solution, corresponding to the disordered state, while for sufficiently low temperatures, solutions with Qi # 112 exist, corresponding to spatial long-range order.
The Helmholtz free energy consists of two parts ; one contribution from the compIetely ordered system, A', and one due to the deviation from perfect order, A" [4] A"
and the resulting contribution, p", to the total pressure P, is For the first contribution we shall use the results of Wentorf et al. [B] and following these authors V .
will denote the volume of the assembly when the particles occupy a face-centered lattice, with nearest neighbor distances equal to the distance minimizing the 6-12 potential. This procedure becomes questionable when applied to molecules of interest to liquid crystalline phases, it seems worthwhile nevertheless to adopt this procedure as a first step.
In order to account for the orientational order, we shall include an additional term in the free energy. This contribution will be conveniently expressed as 
i.e., the self consistency equation for the nematic phase [7] . Next, we have to specify the variation of W,, W, and W, with volume. Here we will assume
We shall further assume that which implies that in the absence of orientational long-range order the two translational modes coalesce. Using Eqs. (3) and (4), we can write
The term p' Vo/NkT is the so-called compressibility factor, and can be obtained from tables [6] Similar results were obtained using a few different sets of parameters, although the search is by no means complete. It should be pointed out that the relative strengths of the transitions predicted here are not satisfactory. Before engaging in a more detailed parameter study, it seems necessary to improve on a number of points, such as the compressibility factor, the isotherm equation, and the meaningful range of parameters.
